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(71) I, David Lakgford Gillespie, 
a citizen of the Irish Republic, Grovers 
Fann, Dippenhall, Farnham, Su^^e3^ do 
hereby declare the invention, for which I 
5 pray that a patent may be granted to me, 
and the metliod by wliich it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to fibre-reinforced 
10 planter laminae and methods for their pro- 
duction. 

Laminae of a resin, usually polyester, re- 
inforced with glass fibre find many appli- 
cations in architecture^ for example in par- 

15 titions and in ceilings having a complex 
structure to conceal lii^ting and other ser- 
vices. Such laminae are inherently com- 
bustible and the additives tliat are used in 
order to render them fire-resistant or fire- 

20 retardant often give rise to very toxic fumes 
in the event of a fire; moreover, despite the 
properties imparted by the additives, the 
resin in the laminae still tends to emit a 
great deal of smoke when subjected to high 

25 temperatures. 

Glass-fibres reinforced gypsum plaster- 
boards, mouldings and extrusions have 
been proposed for constructional use, for 
example, in the manufacture of wall, floor, 

30 ceiling or roof structures, doors and cabi- 
nets. However, such articles were con- 
ceived apparently as substitutes for plaster 
board or its equivalent, and as such were 
of considerable thickness, which meant that 

35 not only were they heavy and dense, but 
also tliat the excess water that was neces- 
sary to achieve adequate wetting of the 
glass reinforcement required the use of 
cumbersome production techniques in ordi^ 

40 to remove it. However, the removal of 
water by vacuum techniques tended to draw 
in air and create small voids and surface 
blemishes. Moreover, the production tech- 
niques referred to above resulted in a poor 

45 surface finish due to denuding tihe surface 
glass of the g>psum. and among non-planar 
articles, could be adapted to the production 



only of simple two-dimensional folded 

shapes. 

The present invention stems- from the 50 
realization that a thin sheet of reinforced 
plaster can have good structural properties, 
and that a thin sheet can be more easily 
produced than a thick sheet because the 
excess water can be removed simply by 55 
heating; moreover, it has been found tliat 
it is not necessary with a thin sheet to apply 
vacuum or pressure to avoid creating voids 
and cavities, and it is possible at the same 
time to use a thicker paste having a water 60 
content more nearly equal to the stoichio- 
metric amount required for hydration. 

According to one aspect of tlie present 
invention there is provided a lamina of 
plaster reinforced vwth monofilament, con- 65 
tinuous strand glass fibre distributed sub- 
stantis'Ily throughout the thickness thereof. 
Monofilament, continuous strand glass fibre 
is used rather tlian a conventional chopped 
strand mat in which bundles of filaments 70 
make-up the reinforcement. 

Preferably the glass fibre is in the form 
of a mat. The preferred type of mat is 
the very dun form known as tissue which 
allows a fine smooth edge to be achieved 75 
on the laminate; several layers of mat are 
normally used. For additional strength 
bands of carbon fibre may be sandwiched 
between two layers of tissue. It has been 
found that the optimum amount of the re- 80 
inforcement is 4% by weight 

According to a further aspect of the in- 
vention such a lamina is prepared by im- 
pregnating monofilament, continuous strand 
glass fibre reinforcement with a plaster slurry 85 
against a moulding surface so that the glass 
fibre is distributed substantially through- 
out the thickness of the plaster and drying 
the imprecated fibre reinforcement. 

The fibre reinforcement may be applied 90 
to a moulding surface and the slurry* applied 
daereto by, for example, brushing or spray- 
ing and then applying heat to dry the rein- 
forcement thus impregnated. As a tern- 
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perature greater than 40**C is detrimentd 
to the characteristics of the hydrated plas- 
ter, a temperature below this should be used. 
The plaster slurry may b& applied to the 
5 moulding surface, the fibre rdnforcement 
laid on the slurry and pressure applied to 
force the fibre reinforcement through the 
slurry and against the said surface. 
The preferred plaster is autoclaved plas- 
10 ter and it is preferably, used with a wetting 
agent such as a non-foaming detergent to 
improve the contact of the crystals with the 
glass fibre and also with a drying Tctardant 
such as sodium citrate to allow the laying 
15 up process to be completed before setting 
starts. . ... 

Wliile for some applications a rigid 
sheet is preferable, there is also provided 
according to a yet further aspect of the 
20 present invention a tliin, flexible fibre-rein- 
forced plaster laminae. Such a flexible 
lamina is achieved by applymg a flexing 
stress progressively over the cured sheet, for 
example by rolling the above-described thm 
25 rigid lamina in one or more directions be- 
tween metal press rollers so as to achieve 
flexion through an angle of up to about 10 . 
If rolling is performed in one direction only, 
the rolled lamina will be flexible in one 
30 direction only rather in the manner of a cor- 
rugated sheet. If the lamina is rolled bj- 
axiallv the lamina will be fomid to flex i\i 
all directions under stress. Alternatively a 
• lamina may be stressed by the use of a vibra- 
^5 tor applied over the surface of the moulding. 
Such a flexible or stressed lamina is found 
to have much improved shock-resistance 
which provides useful protection from dam- 
age by dropping, and improved fire-resist- 
40 ance. The explanation for the acquisition 
of these remarkable properties is believed 
to be that the bond betv^'een the interlock- 
ing hydrated gypsum crystals and die re- 
inforcement is broken, allowing a very slight 
45 relative movement between the reinforce- 
ment and the adjacent crystals when the 
lamina is flexed; moreover the freedom of 
the fibres to move slightly within the tun- 
nels formed by the adjacent crystals allo\vs 
50 a shock to be transmitted away from the 
point of iraoact and then absorbed more 
easily without fracture of the material. This 
freedom of the fibres also appears to be 
responsible for the freedom from w^arping 
55 or cracking of the unflexed material when 
it is subjected to thermal shock or expan- 
sion, as compared with the rigid laminate. 
Accordingly a stressed lamina can be used 
as a fire-resistant cladding on, for example. 
60 a foamed ilass or vermiculate panel to 
form a rigid sandwich. 

A plurality of such laminae each rolled 
in one direction only can be laminated to- 
gether, using a suitable adhesive such as 
65 urea formaldehyde glue, such that adjacent 



laminae have been roDed in planes mutu- 
ally at right angles. Such a structure, which 
may be likened to plywood, has good fire- 
resistant properties and is suitable for use 
in fire proof safes, as cladding for fire- 70 
retardant doors etc. 

.As compared with a glass reinforced resin 
lamina die plaster lamina of the present 
invention has the following advantages : (1) 
Lower cost, the price of the raw material 75 
plaster being only about V20 ^b^t of the 
resm-forming materials which are derived 
from oil; (2) Lower weight, the weight of 
the plaster lamina being about only ^ that 
of a similar resin laminate and ^ that of 80 
the known plaster laminae discussed above, 
and this lightness is important not only in 
reducing transport costs, but also in reduc- 
ing building costs by lightening the load 
that has to be supported by the structural 8:> 
framework of the building; (3) Complete 
incombustibility, not merely fire-resistance 
or fire-retardance; (4) The plaster lamina 
may easily be drilled for screws or nailed 
into position; (5) The plaster lamina may 90 
readily be repaired by applying plaster using 
techniques that are already familiar in the 
building industry; and (6) The plaster lamina 
may be produced in a complex shape, e.g., 
a dome or ceiling component ^-^ 

Tlie present invention will now be des- 
cribed, by w^ay of example, with reference 
to the accompanying drawings, in which: — 
Figs, la and b illustrate two steps in a 
process according to. the invention for mak- 
ing a glass fibre reinforced plaster lamina; 

Fig. 2 is a schematic side view of a glass- 
fibre reinforced lamina according to the in- 
vention, and 

Fig. 3 is a schematic side view of appa- 
ratus for rolling a lamina to achieve flexion 
through a small angle. 

Referring to Figs, la,- b and 2 to make 
a plane pla.ster lamina 10, a layer of mono- 
filament, continuous strand glass fibre tissue 110 
12 is unrolled from a stock roll 12a and is 
placed on a plane moulding surface 14. A 
layer of thick slurry 16 formed from 
"CrystalcaV' (trademark) autoclave plaster 
and incorporating a wetting agent such as 115 
a non-foaming detergent and a setting -re- 
tardant or, in the case of a small moulding, 
an accelerator, such as sodium citrate is then 
sprayed thereover from a spray gun 18. 
The slurry is then forced into the interstices 120 
of the glass fibre mat 12 by means for ex- 
ample of a squeegee or doctor blade 20. 
A. further layer of tissue 12 is then placed 
on the slurry-impregnated first layer, fol- 
lowed by a further application of plaster 125 
slurry. This process is then repeated three 
more times, and it will have been inferred 
that the process is similar to the laying^ up 
of a glass fibre reinforced resin lamina. 
The final layer of tissue, however, is not 130 
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impregnated with slurry but is allowed to 
absorb the plaster from previous layers. The 
grade of the fibre glass mat 12 is preferably 
less than about 0.5 ounces per square foot. 
5 If desired, bands of carbon fibres about 
2 inches wide and 3 inches apart may be 
placed between two la3'ers of tissue. When 
the laying up has been completed, the plas- 
ter is dried by the apphcatiou of heat using 
10 fan heaters, care being taken not to allow 
the temperature of the layer to exceed 40**C. 
When the layer 10 is removed from tlie 
moulding surface it will be found that the 
moulded surface is completely smooth de- 
15 spite the fact that the reinforcement was 
positioned before the plaster was applied, 
and that the other, unxnoulded surface is 
of acceptable smoothness. 

By applying the reinforcement to the 
20 mould surface first maximum strencth is 
achieved because the very skin is reinforced 
as opposed to a conventional plaster or 
fibre glass lamina which has an unreinforccd 
layer wliich ii^ subject to crazing or stress 
25 cracking, a disadvantage which is eliminated 
by the present invention. Tlie reinforced skin 
on the back of the lamina formed by the 
final layer of tissue endows the laD3dna with 
a structure corresponding to that of an I- 
30 section girder. 

In another method according to the in- 
vention, a layer of plaster slurry 16 is spread 
over the moulding surface 11, a monofila- 
ment, continuous strand, fibre glass mat is 
35 laid over the layer of plaster slurry and 
is then forced dirougji the slurry to achieve, 
ID effect, a lamina similar to that obtained 
with the method described with reference 
to Figs. Iff and b. 
40 If a smooth surface is required on both 
sides this can be achieved by subsequently 
applying a moulding surface under pressure 
after laying up has been completed. 
A rigid plaster lamina about i inch thick 
45 is produced by the above-described pro- 
cedure. It may be endowed with flexibility 
by using the rolling technique described 
earlier. If carbon fibres are incorporated 
it is preferred not to roll the lamina in the 
50 direction of tlie fibres. 

Fig. 3 shows a schematic view of appa- 
ratus for rolling a lamina 10 between contra- 
rotating metal press rollers 22a and h and 
under a .guide roller 24 whereby the lamina 
55 10 is flexed downwardly (in the drawmg) 
through an angle of up to about 10° and 
then upwardly hetween rollers 26 and 28 
through a similar angle of up to about 10° 
After the lamina 10 has passed tliroush the 
60 various rollers it is found to be flexible in 
one direction in the manner of a corru.rrated 
sheet If the lamina 10 is rolled biaxially 
it is found to flex in all directions. 
WHAT T CLAIM IS: — 
65 I. A lamina of plaster reinforced with 



monofilament continuous strand glass fibre 
distributed substantially throughout the 
thickness thereof. 

2. A lamina as claimed in Claim 1, in 
which the glass fibre is in the form of a 70 
mat. 

3. A lamina as claimed in Claim 2, in 
which the fibre glass mat has a grade less 
than 0.5 ounces "per square foot. 

4. A lamina as claimed in any one of 75 
the preceding claims and which is also re- 
inforced with carbon fibre. 

5. A lamina according to any of the 
preceding claims having a thickness of not 
more than 5mm. 80 

6. A lamina according to any one of 
the preceding claims, in which said plaster 
is autoclaved plaster. 

7. A lamina of plaster reinforced with 
monofilament, continuous strand glass fibre 85 
substantially as hereinbefore described with 
reference to and as illustrated in Figs. 1 
and 2 of the accompanying drawings. 

8. A flexible lamina of plaster reinforced 
with monofilament, continuous strand glass 
fibre substantially as hereinbefore described 
witli reference to and as illustrated in 
Figs. 1, 2 and 3 of the accompanying draw- 
ings. 

9. A metliod of preparing a plaster 95 
lamina comprising impregnating monofila- 
ment, continuous strand glass fibre reiB- 
forcement with a plaster slurry agamst a 
moulding surface so that tlie gjass fibre is 
distributed substantially throu.ahout the 1^ 
thickness of the plaster and heating the im- 
pregnated reinforcement to dry it. 

10. A method as claimed in Gaim 9, 
wherein the plaster is autoclaved plaster. 

11. A method as claimed in Qaim 9 or 
10, wherem the fibre is in the form of a 
mat which is applied to tiie moulding sur- 
face and subsequently impregnated with 
plaster slurry. 

12. A method as claimed in. Qaim 9 or 110 
10, wherein a plaster slurry is applied to 

the moulding surface, a fibre mat is laid 
on the slurry and pressure applied to force 
the mat through the slurry^ and against the 
said surface.. . " 115 

13. A method as claimed in Qaim 11 
or 12, wherein a second mat is applied to 
the impregnated first-mentioned mat and 
the second mat then impregnated with plas- 
ter slurry, the steps of applying and impreg- 120 
nating further mats being repeated as neces- 
sary until a lamina of the desired thickness 
has been achieved, the fibre bcmg distri- 
buted substantially throughout tlie thickness 

of the plaster. 125 

14. A metliod as claimed in Gaim 11, 
12 or 13, wherein a final finishing layer of 
fibre mat is impregnated by allowing it to 
absorb plaster already applied to the under- 
lying mat. 130 
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15. A method of preparing a plast&r 
lamiDa rcloforced with moaofilament, con- 
tinuous strand glass fibre substantially as 
hereinbefore described with reference to 

5 Figs. 1 and 2 of the accompanjnng draw- 
ings. 

16. A plaster lamina when prepared by 
a method as claimed in any- one of Qaims 
9 to 15. 

10 17. A method according to any- one or 
Qaims 9 to 15 further comprising the step 
of subjecting the fiLbre-reinforced plaster 
lamina to stress. 

18. A method as claimed m Gaim 17, 
15 wherein the stress is applied by vibrating 

the lamina. , 

19. A method as claimed in Qaim 17, 
wherein the stress is applied by rolling the 
lamina in at least one direction to cause 

20 flexion. ^ , . ^ . 

20. A method as claimed m Qaun ly, 
wherein the flexion is through an angle up 
to about 10^ 

21. A method of preparing a flexible 
25 lamina substantially as herein described. 

22. A flexible lamina when prepared by 



a method as claimed in any one of Qaims 
17 to 20. 

23. A composite laminate comprismg at 
least two- laminae prepared by the method 30 
of Qaim 19 bonded together such tliat 
adjacent laminae have been rolled in direc- 
tions mutually at right angles. 

24. A composite structure comprising 

at least two laminae as claimed in any one 35 
of Qaims 1 to 8, 16, 22 and 23. 

25. A lamina as claimed in any one of 
Qaims 1 to 8. 16. 22, 23. 24 being a celling 
component. 

26. A door or wa]] panel provided on 40 
its two major surfaces with a lamina as 
claimed in any one of Qaims 1 to 8. 16» 22. 

23 and 24. 
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